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GENERAL INTRODUCTION
 
The clavicle or collar bone is an S-shaped long bone which by its horizontal 
orientation forms a strut between the sternum and the scapula. The name originates 
from the Latin word clavis which means key. Clavicula is a diminutive of clavis and 
means small key, referring to its size and the fact that the clavicle is able to rotate 
around its axis enabling full range of motion of shoulder girdle. A fracture of clavicle 
is one of the most common bony injuries rarely requires open reduction. In 94% of 
122 patients with clavicular fractures, Stanley et al. found the mechanism of injury to 
be consistent with a direct blow rather than a fall on the outstretched hand, which is 
widely believed to be the most common mechanism of injury. Nonunion of clavicular 
fractures varies from 0.1% to 7% when treated without surgery. In reviewing 2235 
fractures of the clavicle treated closed, Neer found nonunion in only three (0.1%). 
Norwak et al. reported a nonunion rate of 7% in a prospective study of 208 patients 
treated without surgery.  
 
In Neer’s series of 45 fractures treated by open reduction, nonunion occurred in 
two (4%). Rowe reported nonunion in 0.8% of fractures treated by closed methods 
and in 3.7% treated by open reduction. Although displaced fractures of the clavicle 
often cannot be reduced and maintained in perfect position, cosmesis is acceptable,  
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and functional results are uniformly excellent. Even if the ends of the fragments heal 
in an overlapped or bayonet position with a substantial bony prominence, this is 
largely resorbed with time, and the mass decreases. Even the most fastidious patient 
usually is satisfied with the results.  
 
The orthopaedist should not be tempted to treat a fracture of the clavicle by 
open reduction merely because the patient or family objects to a bony prominence at 
the fracture. In some patients, the scar produced can be more unsightly than a bony 
prominence. About 15 to 25% of patients treated conservatively develop 
unsatisfactory results clinically, radiologically and subjectively due to shortening of 
bone, nonunion and malunion with deformity. The concepts of early surgical fixation 
with plates and screws, closed nailing and exact post operative protocol all have 
satisfactory functional outcome of the patient to a greater extent. 
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HISTORICAL BACKGROUND 
 
Studies indicate that 29-64 per 100000 adolescents and adults suffer from a 
clavicle fracture each year and that clavicle fractures account for 2-5% of all fractures 
in adults. In the late 1960’s Allman was the first to propose a classification of clavicle 
fractures based on anatomic location of the fracture site; fractures of medial (5%), 
middle (80%) and lateral third (12-15%) of the clavicle. The Robinson classification is 
currently most widely used system. This classification system has proven to be highly 
predictive of patient outcome in relation to both non operative and operative 
treatment. 
 
As early as 3550 BC the earliest description of reducing a clavicle fracture was 
noted by an unknown Egyptian surgeon; in 400BC, Hippocrates had already recorded 
that a fracture is almost impossible to maintain reduced without surgical fixation. By 
1927 Kreisenger had found writing on 200 devices to aid in the treatment of clavicle 
fractures. Additional ‘historical merits’ include the death of William III, Prince of 
Orange, in 1702 and of Sir Robert Peel, Prime Minister of the United Kingdom, in 
1850 following horse riding accidents. Both men died of the complications after  
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suffering from a clavicle fracture. Historically, general consensus was that the vast  
majority of clavicle fractures heal well without operative intervention. Other than 
traditional indications for surgical management such as neurovascular compromise 
and open fractures, operative management remained somewhat controversial and quite 
often it still forms an ongoing topic of debate.  
 
Most recent studies, however, point out that an exception should be made for 
the subgroup of patients with displaced middle third clavicle fractures. Reported 
patient outcomes following operative reduction and fixation and the risk of mal- and 
nonunion is significantly reduced. In addition, due to fracture fixation patients are 
usually able to return to daily activities quickly following surgery. An incredible 
example Jorge Lorenzo, the Spanish motor cycle road racer suffered from a displaced 
middle third clavicle fracture after falling of his bike in a practice session for the 
Dutch TT in 2013. He then underwent surgical plate fixation and finished 5
th
 in the 
Grand Prix within 24 hours after surgery. 
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SURGICAL AND APPLIED ASPECTS 
 
The clavicle acts as a support which struts the shoulder and allows the upper 
limb to swing off the trunk. It helps to transmit part of the weight of the upper limb to 
the axial skeleton. 
 
Peculiarities of the clavicle: 
 
1. Long bone placed horizontally with membranous ossification. 
2. Earliest bone to ossify (5th -6th week of IUL). 
3. Have 2 primary centers and no medullary cavity. 
 
Identification of the side: 
 
1.  It has two ends (medial and lateral). 
2.  Lateral end is flattened and articulates with acromion. 
3. Medial end is enlarged and articulating with clavicular notch of manubrium    
    sterni. 
 
6 
 
 
4.  Its medial two thirds convex forwards and lateral one third concave forwards. 
5.  Inferior aspects present a subclavian groove in the middle third. 
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Right Side Clavicle 
 
 
 
 
 
 
 
Subclavian Groove 
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Left Side Clavicle 
 
 
 
 
 
 
 
9 
 
Ossification 
 
S. No Site of appearance Time of appearance Time of fusion 
1. Medial end 5-6 weeks IUL 45
th 
day 
2. Lateral end 5-6 weeks IUL 45
th 
day 
3. Sternal end 19-20 years 25
th
 year 
4. Acromial end 20
th
 year 20
th
 year 
 
 
Applied aspects 
 
1. Absent in animals in which upper limb used for walking and not for grasping. 
2. In Clavicular dysostosis both medial and lateral ends remain separate due to   
         nonunion of both primary centers. 
3. Complete absence of clavicle is known as Cleidocranial dysostosis. 
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4. Because of close proximity to supra clavicular nerves these nerves most  
         commonly injures in clavicle fractures leading to persisting pain in the neck. 
5. The junction between two cross-sectional configuration occurs in the middle  
          third and constitutes a vulnerable area to fracture especially with axial loading. 
6. Middle one third lacks reinforcement by muscles or ligaments distal to   
subclavius insertion resulting in additional vulnerability. 
7.      Distal clavicle contains coracoclavicular ligaments (trapezoid and conoid  
parts) providing vertical stability to acromioclavicular(AC) joint. 
8.      Female clavicle is shorter, lighter, thinner, smoother and less curved than in  
          males. The lateral end of the clavicle is a little below the medial end in females  
          whereas in males lateral end is either at the same level or slightly higher than   
 the medial end. 
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Ligamentous Anatomy: 
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Muscule Attachments: 
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SCAPULO THORACIC BIOMECHANICS OF CLAVICLE 
 
The functional role of clavicle has long been debated. Many facts would 
support the concept of minimal function. Children with Cleidocranial dysostosis often 
function well. Patients with malunited and nonunion clavicle often have no symptoms. 
Surgical removal of clavicle for an approach to subclavian vessels often recommended 
previously indicating minimal function of clavicle. 
 
FUNCTIONS OF CLAVICLE 
 
1. Transmits physical impacts from the upper limb to the axial skeleton. 
2. Covering the cervicoaxillary canal, it protects neurovascular structures that  
supplies the upper limb. 
3. It serves as a rigid support from which the scapula and free limb suspended; an  
     arrangement that keeps upper limb away from the thorax so that arm has maximum  
    range of movements. It allows the scapula to move freely on the chest wall. 
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Diagrammatic Representation of Clavicle Function 
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FRACTURE BIOMECHANICS 
 
A clavicle is an S- shaped long bone whose biomechanical behavior is unlike 
that of a straight tubular long bone. Under compression load along the axis the force 
produces middle third clavicle fractures. 
 
Displacing forces for middle third clavicle fractures: 
 
1. Superior displacement of medial segment by sternocleidomastaod muscle. 
2.  Inferior displacement of lateral segment by the weight of the arm pulling through  
     the coracoclavicular ligaments. 
3.  Inferomedial displacement of lateral segment by the pectoralis major. 
4. Trapezius and sternoclavicular ligaments stabilizing lateral and medial segment  
     respectively. 
 
Trapezius the main stabilizer of midshaft clavicle fractures, reasonable function 
of shoulder retained after total clavicular resection, malunited and nonunion clavicle is 
due to enhanced trapezius function. In Horner’s syndrome due to involvement of 
spinal accessory nerve trapezius function is lost, loss of clavicular stability without 
intact trapezius function is extremely disabling. The fracture mechanism confirmed 
17 
 
that a compression load along the axis of the clavicle produces a middle one third 
clavicular fractures and superoanterior portion of clavicle is the tension site for the 
clavicle. Plate fixation over this superoanterior portion would be beneficial for 
compression at the fracture site. 
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CLASSIFICATION 
 
Many classification systems are available for clavicle fractures: 
 
1. Descriptive classification 
2. Allman classification 
3. AO/ OTA classification 
4. Robinson classification 
 
DESCRIPTIVE CLASSIFICATION 
 
Clavicle fractures may be classified based on anatomic description including 
location, displacement, angulation, pattern (greenstick, oblique, transverse) and 
comminution. 
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ALLMAN CLASSIFICATION 
 
Group 1-   Fracture of middle third (80%), the most common type. 
Group 2 -  Fracture of distal third (15%), subclassified according to the      
          location of the coracoclavicular ligaments. 
Type I:    Minimal displacement, interligamentous fracture between the conoid  
                 and trapezoid, ligaments still intact. 
Type II:    Displaced secondary to a fracture medial to the coracoclavicular  
                 ligaments, higher incidence of nonunion. 
Type IIA: Conoid and trapezoid attached to the distal fragment. 
Type IIB: Conoid torn, trapezoid attached to the distal fragment. 
Type III:  Fracture involving the articular surface of the AC joint.  
Group III: Fracture of proximal third(5%), minimal displacement if  
                 costoclavicular ligament remain intact. 
Type I:    Minimal displacement. 
Type II:   Displaced. 
Type III: Intra articular. 
Type IV: Epiphyseal separation. 
Type V:  Comminuted. 
20 
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AO/OTA CLASSIFICATION(2007) 
 
Type A-Medial end 
          A1-Extraarticular, A2-Intraarticular, A3-Comminuted 
Type B- Diaphysis 
         B1-Simple, B2-Wedge, B3- Complex 
Type C- Lateral end, C1-Extra-articular, C2- Intraarticular 
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ROBINSON CLASSIFICATION 
 
Type 1- Medial end 
A-Undisplaced  A1-Extra-articular A2-Intra-articular 
B-Displaced      B1-Extra-articular B2-Intra-articular 
Type 2-Middle 
A- Cortical alignment A1-Undisplaced A2-Angulated 
B- Displaced B1-Simple/small butterfly fragment,B2-Semental 
Type 3- Lateral end 
A- Cortical alignment A1-Extra-articular,A2- Intra-articular 
B- Displaced B1-Extra-articular B2-Intra-articular 
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MECHANISM OF INJURY 
 
1. Traumatic: Most common cause 
- Fall on affected shoulder (87%) 
- Direct impact (7%) 
- Fall onto an outstretched hand (6%) 
 
2. Non-traumatic causes 
- Stress fractures, Pathological fractures (Infection, Tumor, AV malformations) 
- Due to violent muscle contractions during seizures 
 
3. Birth injuries 
- 8/ 1000 live births associated with forceps delivery 
- Prolonged 2
nd
 stage labour, Right side most commonly affected because Left  
   Occipito Anterior postion (LOA) 
  
 
 
 
25 
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ASSOCIATED INJURIES 
 
1. 9 % Clavicular fractures associated with rib fractures. 
2. Brachial plexus injuries most common with proximal third fractures, medial  
    cord mostly affected. 
3. Acromioclavicular and sternoclavicular dislocations. 
4. Scapulo-thoracic dissociation. 
5. Head and neck injuries. 
6. Pneumothorax, hemothorax, injury to trachea and bronchi. 
7. Vascular injuries: Uncommon due to covering by subclavius and deep fascia. 
8. Very rarely open injuries. 
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CLINICAL EVALUATION 
 
1. Patient usually presenting with splinting of the affected extremity with arm  
adducted across the chest and supported by opposite hand. 
2. Proximal fracture end usually prominent and may tent the skin, assessment 
of skin integrity must. 
3. Crepitus may be felt. 
4. Neurovascular examination of affected limb should be done. 
5. Chest injury should be ruled out, patient presenting with abnormal  
    asymmetrical breath sounds and tachypneic ipsilateral underlying  
    pneumothorax may be the cause. 
6.  Shortening of clavicle may be evident, usually measured by mark made in 
the midline of suprasternal notch and another made at the palpable ridge of 
AC joint, measuring the length gives the difference between involved and 
uninvolved side. 
7. The usual position of displaced midshaft clavicle fractures described as 
    shoulder ptosis with droopy, medially driven and shortened shoulder. 
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Clinical Picture of Fracture Clavicle 
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RADIOLOGICAL EVALUATION 
 
1. Standard AP X-ray sufficient to confirm the presence of clavicle fracture and 
displacement. 
2.  A 30 degree cephalad tilt view provides images without the overlap of the 
thoracic anatomy. 
3. For middle third and proximal third fractures. 
     - AP and 45 Degree caudal tilt view essential. 
4. For distal third fractures 
    -AP view of both shoulder with 10 lb tied to the wrist. 
   - Anterior 45 degree oblique view. 
   -Posterior 45  Degree oblique views are essential. 
 
CT SCAN 
- In proximal third fractures to differentiate medial epiphyseal injury from SC 
joint dislocation. 
- In distal third fractures to rule out intraarticular fractures. 
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METHODS OF MANAGEMENT 
 
Displaced clavicle middle third fractures can be managed by following methods: 
 
1. Conservative line of management 
2. Surgical line management 
- Open reduction and internal fixation with plates and screw. 
- Closed/Open reduction and internal fixation with TENS nail/ K-wires. 
- External fixation methods. 
 
CONSERVATIVE LINE OF MANAGEMENT 
 
Most clavicular fractures can be successfully managed conservatively with 
some form of immobilization. Immobilization usually done with broad arm sling, 
figure of eight bandage and commercially available clavicle brace, clavicle rings 
covered with chamois leather. 
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Closed reduction methods: 
 
1. In erect posture: A pillow/roll/sandbag placed behind the scapula while the 
shoulder manipulated superiorly and laterally. 
2. In the sitting posture: Under hematoma block, placing knee behind the scapula, a 
sheet used in form of figure of eight to pull the scapula outwards, but it’s difficult to 
maintain reduction. 
 
GOALS OF NONOPERATIVE METHODS 
 
1. Comfort and pain relief are the main goals. 
2. Support the shoulder girdle, raising the lateral fragment in an upward, outward and 
backward direction. 
3. Depress the medial fragment. 
4. Maintain some degree of fracture reduction. 
5. Allow the patient for start mobilizing elbow and fingers. 
6. Immobilization for a period of 4 to 6 weeks required. 
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Conservative Methods 
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SURGICAL METHODS 
 
1. OPEN REDUCTION AND INTERNAL FIXATION WITH PLATES AND 
SCREWS 
 
3.5mm LCDCP or low profile reconstruction plates are commonly used. Pre 
contoured clavicle locking plates are commercially available. Plates are 
placed anterior or superior surface of clavicle (Tension site). The arm is 
supported in sling for 1 to 2 weeks, solid union possible by 8 to 10 weeks. 
Light activities of daily living permitted, but the arm should not be raised 
above the head until union. 
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ORIF with Plating 
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2. CLOSED/OPEN REDUCTION  AND INTRAMEDULLARY  
FIXATION: 
 
A. INTRAMEDULLARY FIXATION WITH K-WIRES: 
Kirshner wire size of 2.5 to 3mm used for intramedullary fixation, usually not 
recommended because of danger of migration of wires into the thorax 
 
B. INTRAMEDULLARY FIXATION WITH ROCKWOOD PINS/  
     CANNULATED SCREWS. 
 
C. INTRAMEDULLARY FIXATION WITH TENS: 
Tens nail size of 2 to 3 mm usually used. With the help of image intensifier 
entry point made 1.5 cm lateral to sternal end of clavicle, posterolateral entry 
can be made 2 to 3cm medial to AC joint. If any difficulty in negotiating nails a 
small incision can be made at the fracture site.  
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D. EXTERNAL FIXATION: 
 
Primary indication for external fixation are open fractures, closed fractures with 
major displacement and overlying skin damage, multiple trauma, painful delayed 
union or nonunion and fractures with accompanying thoracic outlet syndrome. 
This method works under intrinsic healing ability of the clavicle and allows 
restoration of length and translation. 
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INDICATIONS FOR SURGICAL MANAGEMENT 
 
1. Displaced fractures with displacement > 2cm 
2. Shortening >2cm  
3. Fractures with comminution 
4. Open fractures 
5. Impending soft tissue compromise 
6. Group II type II fractures(high nonunion rate) 
7. Scapulo thoracic dissociation 
8. Neurovascular injuries 
9. Floating shoulder( clavicle fracture with glenoid neck fracture;fixation for 
clavicle alone 
10. High energy closed fractures 
11. Polytrauma patient requiring upper extremity function 
12. Patient motivation with early return of activities 
13. Painful nonunion 
14. Fracture of the lateral end near the AC joint in adults 
15. B/L clavicle and segmental fractures 
16. Multiple ipsilateral rib fractures 
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ADVANTAGES AND DISADVANTAGES  
 
CONSERVATIVE METHODS: 
Advantages:  
 
1. Avoidance of surgical trauma. 
2. Recommended in medically unfit patients, elderly individual and pediatric 
patients. 
3. Patient compliance. 
 
Disadvantages: 
 
1. Long period of immobilization (6 to 10 weeks). 
2.  Regardless of method of immobilization some degree of shortening, 
deformity and post traumatic stiffness usually results. 
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SURGICAL METHODS 
Advantages 
1.  Good anatomical reduction. 
2.  Early mobilization. 
3. Minimal soft tissue dissection (Closed nailing methods). 
4. Less incidence of post traumatic stiffness. 
5.  Less incidence of malunion and nonunion. 
 
DISADVANTAGES 
1. Infection. 
2. Injury to underlying neurovascular structures. 
3. Injury to supraclavicular nerve leading to persistent pain. 
4. Danger of migration of pins into thorax. 
5. Screw loosening with implant failure. 
6. Cosmetic problem( Hypertrophied scar with plating). 
7. Possibility of re-fracture after implant removal. 
8. Necessary to remove implant(TENS/K-wire fixation). 
9. Poor patient compliance. 
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COMPLICATIONS AND EVALUATION OF OUTCOMES 
 
 
Complications 
 
S.No ORIF with plating CRIF/ORIF with nailing 
1 Cosmetically inferior Migration of nails 
2 Chance of infection Nonunion 
3 Implant failure Malunion 
4 Neurovascular injury Delayed union 
5 Pneumothorax Need for implant exit 
6 Shoulder stiffness Technically demanding 
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EVALUATION OF OUTCOMES 
 
The Disabilities of the Arm Shoulder and Hand (DASH) Symptom Scale: 
Overview: The Disabilities of the Arm Shoulder and Hand (DASH) symptom scale 
can be used to evaluate a patient with a disorder of the upper extremity. It can be used 
to monitor the patient over time and to determine the effectiveness of an intervention 
Measures: 
1. Opening a tight or new jar 
2. Writing 
3. Turning a key 
4. Preparing a meal 
5. Pushing open a heavy door 
6. Placing an object on a shelf above the head 
7. Doing heavy household chores 
8. Gardening or doing yard work 
9. Making a bed 
10. Carrying a shopping bag or briefcase 
11. Carrying a heavy object(>5kg) 
12. Changing a light bulb overhead 
13. Washing or blowing drying the hair 
42 
 
14. Washing the back 
15. Putting on a pullover sweater 
16. Using a knife to cut food 
17. Recreational activities that require little effort 
18. Recreational activities that require taking some force or impact through the arm 
shoulder and hand 
19. Recreational activities that require moving the arm freely 
20. Managing transportation needs(getting from one place to another) 
21. Sexual activities 
22. Social activities 
23. Work and other daily activities 
24. Pain(rest pain) 
25. Pain when performing activities 
26. Tingling 
27. Weakness 
28. Stiffness 
29. Difficulty in sleeping 
30. Impact on self-image 
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Response Points 
No difficulty or no symptom                                0 
Slight difficulty or mild symptom                       1 
Moderate difficulty or symptom                         2 
Severe difficulty or symptom 3 
Unable to perform or very severe symptom 4 
 
Where: 
- Pain (item 24) may refer to pain at rest 
- Alternatively the points may be assigned from 1 to 5 
Total Score = SUM (points for all 30 items) 
ADJUSTED SCORE (if scored from 0 to 4) = (TOTAL SCORE FOR 
PATIENT/ 120*100) 
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Interpretation: 
 
*Minimum score (using 0 to 4 score): 0 
 
*Maximum score (using 0 to 4 score): 120 
 
*Minimum adjusted score: 0 
 
*Maximum adjusted score: 100 
 
 
Adjusted score Disability level 
0 No disability 
100 Extreme disability 
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                         PART B 
PREAMBLE 
 
The middle third clavicle fracture is one of the most common fractures of all 
bones. These fractures are usually managed by conservative methods, ORIF with 
plates and screws, CRIF/ORIF with nailing. But due to early mobilization, increasing 
physiological demand operative methods has been used. 
 
This prospective study includes 30 cases- 15 cases treated by ORIF with plates 
and screws (Group 1) and 15 cases treated by CRIF/ ORIF with TENS nailing (Group 
2). Based on our finding we hereby submit “OUTCOME OF PLATE AND 
INTRAMEDULLARY FIXATION OF DISPLACED MIDSHAFT CLAVICLE 
FRACTURES: A SEARCH FOR THE OPTIMAL SURGICAL 
MANAGEMENT”. 
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AIMS AND OUTLINE 
 
Middle third clavicle fractures are one of the most common types of fractures 
especially in young adults. But management part is still under debate. In olden days 
most of the fractures managed by conservative methods by arm sling and figure of 
eight bandage. But increasing demands, early mobilization of patients and anatomical 
fixation nowadays these fractures are managed by Open Reduction and Internal 
Fixation with plates and screws and Closed Reduction and Internal Fixation with 
Titanium Elastic Nailing System (TENS). 
 
This series aim to study the functional outcome of midshaft clavicle fractures 
managed by ORIF with plating and CRIF/ ORIF with TENS. 
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TREATMENT OF MIDSHAFT CLAVICLE FRACTURES 
MANAGED BY PLATING AND NAILING:  
PROFORMA 
S.No :       
Patient Name:      IP No: 
Age/ Sex:          
Occupation: 
Address: 
Phone no:  
 
Date of injury:                                                               Date of Discharge: 
Mode of injury:                                                             Side: R/ L 
Fracture type: Allman’s Group 1 fractures                    
Associated injuries:                                                       
Time duration between Injury & Surgery: 
Plating/Nailing:    
Mobilization started on:        
Time for union: 
Complications: 
Maximum Score:       Maximum adjusted score:        Final outcome: 
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MATERIALS AND METHODS 
 
This is a prospective study of 30 cases of midshaft clavicular fractures treated 
by ORIF with plating and CRIF/ORIF with TENS nailing. Patients were explained 
about the procedures, complications and postoperative protocols. Informed consent 
has been obtained from all patients. 
 
The period of study and follow up extends from August 2014 to August 2015, 
in the Department of Orthopedics, Stanley Medical College, Chennai. 
 
Inclusion Criteria 
 
1. Age- 17 years and above 
2. Displaced midshaft clavicle fractures 
3. Soft tissue compromise(tenting of skin) at the level of fracture 
4. Associated injuries 
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Exclusion Criteria 
1. Age less than 17 
2. Fracture involving proximal and distal third 
3. Severely comminuted fractures 
4. Open fractures 
5. Old fracture nonunion 
6. Pathological fractures 
All the cases were analyzed as per the following criteria: 
1. Age distribution 
2. Sex distribution 
3. Side of injury 
4. Mode of injury 
5. Fracture type 
6. Method of treatment(Plating/ Nailing) 
7. Time duration between injury and surgery 
8. Associated injuries 
9. Complications 
10. Duration of hospital stay 
11. Plate size and Nail size 
12. Need for implant exit 
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I. AGE DISTRIBUTION 
 
Commonest age group 15-25 years. 
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II. SEX DISTRIBUTION 
 
Among 30 cases, males are predominant. 
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III. SIDE OF INJURY 
 
Left side was more common in our study 
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IV. MODE OF INJURY 
 
Most common mode of injury was Road Traffic Accident in our study. 
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V. FRACTURE TYPE – Allman Group I injuries 
 
VI. METHOD OF TREATMENT: 
1. 15 cases selected for ORIF with Plating 
2. 15 cases selected for CRIF/ ORIF with Elastic Nailing 
 
VII. TIME DURATION BETWEEN INJURY AND SURGERY 
Most of the cases done between 3 to 5 days in our study. 
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VIII. ASSOCIATED INJURIES 
Isolated Clavicle Injuries more common in our study 
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IX. COMPLICATIONS 
1. ORIF with Plating: 
 
 
 
 
 
 
2. CRIF/ ORIF with Elastic Nailing: 
 
 
 
 
 
 
 
 
 
S. No Complications No. Of Cases 
1 Infection 2 
2 Delayed Union 3 
3 Stiff Shoulder 3 
S. No Complications No. Of Cases 
1 Skin Irritation 2 
2 Delayed Union 1 
3 Nail Migration 1 
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X. DURATION OF HOSPITAL STAY 
 
 
 
 
 
XI. PLATE AND NAIL SIZE USED 
 
1. Locking Plate (Anatomical Plate) Used – 4 
2. 3.5 mm Reconstruction Plate Used – 11 
3. 2.5 mm TENS Nail Used – 12 
4. 2 mm TENS Used – 3 
 
 
 
 
 
 
Procedure Duration of Stay 
ORIF with Plating 5 – 7 Days 
CRIF/ ORIF with Nailing 3 – 5 Days 
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XII. NEED FOR IMPLANT EXIT 
 
            Among 15 cases operated with ORIF with plating 2 cases got infected, 
clinically infection found to be superficial. Clinical and radiological evidence of union 
was noted. Implant exit done after 20 weeks, infection settled down after removal of 
implant.   
 
     Among 15 cases operated with elastic nailing implant exit done for 9 cases after 
confirming clinical and radiological evidence of union. Implant exit done as a 
outpatient procedure under local anaesthesia. 
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SURGICAL METHODS AND POST OPERATIVE PROTOCOL 
 
All patients were received in emergency OPD, after initial stabilization patient 
were clinically evaluated for life threatening injuries. After ruling out life threatening 
injuries patient initially immobilized with strapping cuff &collar and clavicle brace 
and then patient shifted to our ward. Planning of surgical management based on X-
Ray findings, patient demand, displacement, type of fracture and associated injuries. 
Based on this our study had 2 groups of 15 patients managed by ORIF with plating 
and CRIF/ORIF with TENS nailing. All the cases operated within 3
rd
 -5
th
 day of 
admission. 
 
OPERATIVE PROCEDURE OF ORIF WITH PLATING 
 
1. All patients informed about the procedure, complications and postoperative 
protocols and informed consent obtained from the patients. 
2.  Prophylactic antibiotics given on induction. Under GA/ Local nerve block patient 
in supine posture with sand bag in interscapular region, parts are painted and 
drapped. 
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3. Exposed the fracture site through a curvilinear incision, taking careful steps to 
avoid   neurovascular injury, fracture fragments are aligned after stripping the 
periosteum. 
4. Fracture fragments held in reduction by bone clamps and fixed with 3.5mm low 
profile reconstruction plate/ anatomical locking compression plate on superior or 
anterior surface of clavicle. 
5. After fixation skin closed in layers keeping drain in situ, sterile dressing applied. 
6. Arm sling applied for patients comfort. 
 
POSTOPERATIVE PROTOCOL 
 
In the immediate postoperative period patient’s arm supported by arm sling for 
patient comfort. Second POD drain removed and dressing changed. Post operative X-
Rays taken for fracture reduction and plate fixation. 5
th
 postoperative day patient 
discharged from the wards. 13
th
 day sutures removed, sling discontinued and gentle 
pendulum exercises started. But resisted works, strengthening exercises and hard work 
not allowed. At 6 weeks X-Ray taken again for evaluation of bony union. 
 
 
 
61 
 
If X-Ray showed signs of union patient allowed for resisted and strengthening 
exercises. In 3 cases signs of delayed union noted, resisted activities delayed until 12 
weeks. In our study all the 15 cases had good radiological union in anatomical 
position by 12 to 16 weeks. 
 
IMPLANT EXIT 
 
Clavicle fixed with plating was removed for complications. In our study 2 
patients got infected but fracture gets united and removed the plate by 20
th
 week. After 
removal infection gets settled. 
 
OPERATIVE PROCEDURE OF CRIF/ORIF WITH TENS  
 
1. All patients informed about the procedures, complications and postoperative 
protocols. Informed consent has been obtained. 
2. Prophylactic antibiotics were given at the time of induction. Under GA/ Local nerve 
block patient positioned in a radiolucent table. In Beach Chair position with sand 
bag in the interscapular region parts were painted and drapped. 
3. 1 to 2 cm incision made in the medial end of clavicle 1.5 cm from the 
sternoclavicular joint. 
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4. With the help of 2.5mm drill bit a small window created in the anterior wall of 
clavicle, the window widened with the help of small bone awl. 
5. Then elastic nail size of 2 or 2.5 mm size introduced with a T handle, with gentle 
oscillating movements the nail was advanced upto the fracture site. 
6. With the help of image instensifier nail passed into the lateral segment, if closed 
reduction found to be unsuccessful a small incision made at the fracture level to 
negotiate the fragments. 
7. The nail was advanced into the lateral segment and nail was cut off at the site of 
insertion leaving 1cm length for easy removal. 
8. Skin closed without drain, sterile dressing applied. 
 
POSTOPERATIVE PROTOCOL 
 
In the immediate postoperative period the arm rested in a arm sling, second 
postoperative day wound inspected and dressing changed. Check X-Ray taken to 
confirm the reduction and position of the nail. Third postoperative day patient 
discharged from the wards and gentle pendulum exercises started. On 13
th
 
postoperative day sutures removed and patient advised to start resisting and 
strengthening exercises. At 6 weeks check X-Ray taken to evaluate bony union. In our 
study all the 15 cases had good radiological union by the end of 8 to 10 weeks. 
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IMPLANT EXIT 
 
Implant exit was done after radiological evidence of union. Of the 15 cases 
operated nail removed in 9 cases. Nail removal done under local anesthesia as a 
outpatient procedure. 
Nail Instrument Set 
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Operative Steps 
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C-ARM PICTURES 
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RESULTS  
 
RESULTS PLATING (15) ELASTIC NAIL 
(15) 
Union in anatomical position 15 15 
Union in 12 weeks 11 14 
Union in 16  weeks 4 1 
Nonunion Nil Nil 
Malunion Nil Nil 
Early return to activity 28 days (11 cases) 14 days (14 cases) 
Stiffness of shoulder 3 Nil 
Loss of length of clavicle 
(shortening  > 2cms) 
Nil Nil 
Patient compliance and 
functional outcome 
Excellent-8 cases 
Good-4 cases 
Moderate-3 cases 
Poor-Nil 
Excellent-12 cases 
Good- 2 cases 
Moderate-1 case 
Poor-Nil 
Other Complications Infection-2 cases 
Stiffness of shoulder-3 
Hypertrophied Scar-3  
Nail migration-1 
case 
Skin irritation-2 
cases 
Infection-Nil 
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BIOSTATISTICS 
 
Age Distribution 
 
 
 
 
 
 
 
 
Group Statistics
15 28.80 12.330 3.184
15 33.20 9.443 2.438
Group
Plating
Elastic Nail
Age
N Mean Std.  Dev iat ion
Std.  Error
Mean
Independent Samples Test
2.526 .123 -1.097 28 .282 -4.400 4.010 -12.614 3.814
-1.097 26.219 .283 -4.400 4.010 -12.639 3.839
Equal variances
assumed
Equal variances
not assumed
Age
F Sig.
Levene's Test f or
Equality  of  Variances
t df Sig. (2-tailed)
Mean
Dif f erence
Std.  Error
Dif f erence Lower Upper
95% Conf idence
Interv al of  the
Dif f erence
t-test  for Equality  of  Means
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Sex Distribution 
 
 
, 
 
 
 
 
 
Crosstab
12 10 22
80.0% 66.7% 73.3%
3 5 8
20.0% 33.3% 26.7%
15 15 30
100.0% 100.0% 100.0%
Count
% within Group
Count
% within Group
Count
% within Group
Male
Female
Sex
Total
Plating Elastic Nail
Group
Total
Chi-Square Tests
.682b 1 .409
.170 1 .680
.687 1 .407
.682 .341
.659 1 .417
30
Pearson Chi-Square
Continuity  Correctiona
Likelihood Ratio
Fisher's Exact Test
Linear-by-Linear
Association
N of  Valid Cases
Value df
Asy mp. Sig.
(2-sided)
Exact Sig.
(2-sided)
Exact Sig.
(1-sided)
Computed only  f or a 2x2 tablea. 
2 cells (50.0%) hav e expected count less than 5. The minimum expected count is 4.
00.
b. 
70 
 
Side Distribution 
 
 
 
 
 
 
 
Crosstab
5 4 9
33.3% 26.7% 30.0%
10 11 21
66.7% 73.3% 70.0%
15 15 30
100.0% 100.0% 100.0%
Count
% within Group
Count
% within Group
Count
% within Group
Right
Lef t
Side
Total
Plating Elastic Nail
Group
Total
Chi-Square Tests
.159b 1 .690
.000 1 1.000
.159 1 .690
1.000 .500
.153 1 .695
30
Pearson Chi-Square
Continuity  Correctiona
Likelihood Ratio
Fisher's Exact Test
Linear-by-Linear
Association
N of  Valid Cases
Value df
Asy mp. Sig.
(2-sided)
Exact Sig.
(2-sided)
Exact Sig.
(1-sided)
Computed only  f or a 2x2 tablea. 
2 cells (50.0%) hav e expected count  less than 5. The minimum expected count is 4.
50.
b. 
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Mode of Injury 
 
 
 
 
 
 
 
 
Crosstab
11 9 20
73.3% 60.0% 66.7%
1 1 2
6.7% 6.7% 6.7%
3 5 8
20.0% 33.3% 26.7%
15 15 30
100.0% 100.0% 100.0%
Count
% within Group
Count
% within Group
Count
% within Group
Count
% within Group
RTA
Assault
Fall
Mode of
injury
Total
Plating Elastic Nail
Group
Total
Chi-Square Tests
.700a 2 .705
.706 2 .703
.667 1 .414
30
Pearson Chi-Square
Likelihood Ratio
Linear-by-Linear
Association
N of  Valid Cases
Value df
Asy mp. Sig.
(2-sided)
4 cells (66.7%) have expected count less than 5. The
minimum expected count is 1.00.
a. 
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Associated injury 
 
 
 
 
 
Crosstab
13 8 21
86.7% 53.3% 70.0%
1 1 2
6.7% 6.7% 6.7%
1 2 3
6.7% 13.3% 10.0%
0 1 1
.0% 6.7% 3.3%
0 2 2
.0% 13.3% 6.7%
0 1 1
.0% 6.7% 3.3%
15 15 30
100.0% 100.0% 100.0%
Count
% within Group
Count
% within Group
Count
% within Group
Count
% within Group
Count
% within Group
Count
% within Group
Count
% within Group
Isolated
Head injury
Ribs
Tibia
Humerus
Scapula
Associated
injury
Total
Plating Elastic Nail
Group
Total
Chi-Square Tests
5.524a 5 .355
7.087 5 .214
5.151 1 .023
30
Pearson Chi-Square
Likelihood Ratio
Linear-by-Linear
Association
N of  Valid Cases
Value df
Asy mp. Sig.
(2-sided)
10 cells (83.3%) have expected count less than 5.  The
minimum expected count is .50.
a. 
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Time of Plating/ Nailing (days) 
 
 
 
 
 
 
 
 
Crosstab
4 4 8
26.7% 26.7% 26.7%
8 9 17
53.3% 60.0% 56.7%
3 2 5
20.0% 13.3% 16.7%
15 15 30
100.0% 100.0% 100.0%
Count
% within Group
Count
% within Group
Count
% within Group
Count
% within Group
< 3
3 - 5
> 5
Time  of      plating/
nailing (day s)
Total
Plating Elastic Nail
Group
Total
Chi-Square Tests
.259a 2 .879
.260 2 .878
.076 1 .783
30
Pearson Chi-Square
Likelihood Ratio
Linear-by-Linear
Association
N of  Valid Cases
Value df
Asy mp. Sig.
(2-sided)
4 cells (66.7%) have expected count less than 5. The
minimum expected count is 2.50.
a. 
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Reduction during Surgery 
 
 
 
 
 
 
 
 
Crosstab
15 6 21
100.0% 40.0% 70.0%
0 9 9
.0% 60.0% 30.0%
15 15 30
100.0% 100.0% 100.0%
Count
% within Group
Count
% within Group
Count
% within Group
ORIF
CRIF
Reduction  during
surgery
Total
Plating Elastic Nail
Group
Total
Chi-Square Tests
12.857b 1 .000
10.159 1 .001
16.462 1 .000
.001 .000
12.429 1 .000
30
Pearson Chi-Square
Continuity  Correctiona
Likelihood Ratio
Fisher's Exact Test
Linear-by-Linear
Association
N of  Valid Cases
Value df
Asy mp. Sig.
(2-sided)
Exact Sig.
(2-sided)
Exact Sig.
(1-sided)
Computed only  f or a 2x2 tablea. 
2 cells (50.0%) hav e expected count  less than 5. The minimum expected count is 4.
50.
b. 
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Maximum adjusted score (0-No/ 100- extreme difficulty)  
 
 
 
 
 
 
 
Crosstab
10 11 21
66.7% 73.3% 70.0%
0 3 3
.0% 20.0% 10.0%
1 1 2
6.7% 6.7% 6.7%
2 0 2
13.3% .0% 6.7%
2 0 2
13.3% .0% 6.7%
15 15 30
100.0% 100.0% 100.0%
Count
% within Group
Count
% within Group
Count
% within Group
Count
% within Group
Count
% within Group
Count
% within Group
0
10
20
40
50
Maximum adjusted
score (0-No /100-
extreme dif f iculty )
Total
Plating Elastic Nail
Group
Total
Chi-Square Tests
7.048a 4 .133
9.752 4 .045
3.014 1 .083
30
Pearson Chi-Square
Likelihood Ratio
Linear-by-Linear
Association
N of  Valid Cases
Value df
Asy mp. Sig.
(2-sided)
8 cells (80.0%) have expected count less than 5. The
minimum expected count is 1.00.
a. 
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Functional Outcome 
 
 
 
 
 
 
 
Group Statistics
15 15.87 3.204 .827
15 5.53 6.357 1.641
15 9.60 1.595 .412
15 7.27 1.668 .431
15 12.07 2.344 .605
15 9.47 2.066 .533
Group
Plating
Elastic Nail
Plating
Elastic Nail
Plating
Elastic Nail
Mobilizat ion Started in
days
Clinical union in weeks
Radio.  Union in weeks
N Mean Std.  Dev iation
Std.  Error
Mean
Independent Samples Test
1.181 .286 5.622 28 .000 10.333 1.838 6.568 14.098
5.622 20.682 .000 10.333 1.838 6.507 14.159
.103 .751 3.917 28 .001 2.333 .596 1.113 3.554
3.917 27.944 .001 2.333 .596 1.113 3.554
.795 .380 3.223 28 .003 2.600 .807 .948 4.252
3.223 27.563 .003 2.600 .807 .946 4.254
Equal variances
assumed
Equal variances
not assumed
Equal variances
assumed
Equal variances
not assumed
Equal variances
assumed
Equal variances
not assumed
Mobilizat ion Started in
days
Clinical union in weeks
Radio.  Union in weeks
F Sig.
Levene's Test f or
Equality  of  Variances
t df Sig. (2-tailed)
Mean
Dif f erence
Std.  Error
Dif f erence Lower Upper
95% Conf idence
Interv al of  the
Dif f erence
t-test  for Equality  of  Means
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Mann-Whitney Test 
 
 
 
 
 
 
 
Ranks
15 21.27 319.00
15 9.73 146.00
30
15 20.87 313.00
15 10.13 152.00
30
15 20.87 313.00
15 10.13 152.00
30
Group
Plating
Elastic Nail
Total
Plating
Elastic Nail
Total
Plating
Elastic Nail
Total
Mobilizat ion Started in
days
Clinical union in weeks
Radio.  Union in weeks
N Mean Rank Sum of  Ranks
Test Statisticsb
26.000 32.000 32.000
146.000 152.000 152.000
-3.708 -3.433 -3.426
.000 .001 .001
.000
a
.000
a
.000
a
Mann-Whitney U
Wilcoxon W
Z
Asy mp. Sig. (2-tailed)
Exact Sig. [2*(1-tailed
Sig.)]
Mobilizat ion
Started in
days
Clinical union
in weeks
Radio.  Union
in weeks
Not corrected f or ties.a. 
Grouping Variable:  Groupb. 
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Complications 
 
 
 
 
 
Complication * Group Crosstabulation
10 11 21
66.7% 73.3% 70.0%
1 1 2
6.7% 6.7% 6.7%
1 0 1
6.7% .0% 3.3%
1 0 1
6.7% .0% 3.3%
1 0 1
6.7% .0% 3.3%
1 0 1
6.7% .0% 3.3%
0 2 2
.0% 13.3% 6.7%
0 1 1
.0% 6.7% 3.3%
15 15 30
100.0% 100.0% 100.0%
Count
% within Group
Count
% within Group
Count
% within Group
Count
% within Group
Count
% within Group
Count
% within Group
Count
% within Group
Count
% within Group
Count
% within Group
 
Delay ed union
Delay ed union&
Shoulder stif fness
Delay ed union& stif f ness
Delay ed union, Infection
& st if f ness
Inf ection
Nail migrat ion
Skin irritation
Complication
Total
Plating Elastic Nail
Group
Total
Chi-Square Tests
7.048a 7 .424
9.752 7 .203
30
Pearson Chi-Square
Likelihood Ratio
N of  Valid Cases
Value df
Asy mp. Sig.
(2-sided)
14 cells (87.5%) have expected count less than 5.  The
minimum expected count is .50.
a. 
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DISCUSSION 
 
Clavicle fractures are one of the most common fractures of young active 
individuals. Most of the clavicle fractures managed by conservative method 
previously but after understanding the fracture biomechanics of clavicle surgical 
management found to have good functional outcome and early mobilization of 
patients. Fracture patterns like displaced, comminuted, shortening>2 cm all have 
impact on union and functional outcome. 
 
In our study 15 patients treated with ORIF with plating, another 15 patients 
treated with CRIF/ORIF with elastic nailing. Though each procedure having 
advantages and disadvantages the functional outcome of surgical methods found to be 
better when compared to conservative methods. Elastic nailing not indicated for 
comminuted fractures and fracture nonunion. The advantage of intra medullary 
fixation and not disturbing the fracture hematoma are additive features of closed 
nailing. 
 
In our study we evaluated 30 cases of midshaft clavicular fractures treated by 
ORIF with plating (15 cases) and titanium elastic nailing (15 cases). Functional 
outcome in terms of early mobilization, clinical union and radiological union found to 
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be significant with p-value of (.000), (.001) and (.001) respectively (All values less 
than <0.05). Hence patients treated with elastic nailing had good functional outcome 
and good anatomical reduction.  
Analysis of various studies: 
 
Previous literatures and studies compared the functional outcome of 
conservative methods and plating, conservative methods and nailing. But only small 
numbers of studies were comparing plating versus nailing. Our study compared the 
functional outcome of plating versus nailing. 
 
 Zlodowski et al 
(2005) 2144 cases 
 
Thiyagara- 
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Chen QY  
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Nonunion 5.9% 2.5% 1.6% 24% Nil 7 2 3 Nil 3 Nil Nil Nil 
Malunion - - - - - 9 Nil 2 Nil 2 Nil Nil Nil 
Infection - 2.4% - Nil Nil - - Nil Nil Nil Nil 2 Nil 
Nail 
migration 
- - - - - - - - - - 5 - 1 
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Our Study Statistics 
 
 
 
Our study shows good functional outcome for Elastic Nailing when 
compared to Plating with significant value of (P < 0.05). 
Independent Samples Test
1.181 .286 5.622 28 .000 10.333 1.838 6.568 14.098
5.622 20.682 .000 10.333 1.838 6.507 14.159
.103 .751 3.917 28 .001 2.333 .596 1.113 3.554
3.917 27.944 .001 2.333 .596 1.113 3.554
.795 .380 3.223 28 .003 2.600 .807 .948 4.252
3.223 27.563 .003 2.600 .807 .946 4.254
Equal variances
assumed
Equal variances
not assumed
Equal variances
assumed
Equal variances
not assumed
Equal variances
assumed
Equal variances
not assumed
Mobilizat ion Started in
days
Clinical union in weeks
Radio.  Union in weeks
F Sig.
Levene's Test f or
Equality  of  Variances
t df Sig. (2-tailed)
Mean
Dif f erence
Std.  Error
Dif f erence Lower Upper
95% Conf idence
Interv al of  the
Dif f erence
t-test  for Equality  of  Means
Test Statisticsb
26.000 32.000 32.000
146.000 152.000 152.000
-3.708 -3.433 -3.426
.000 .001 .001
.000
a
.000
a
.000
a
Mann-Whitney U
Wilcoxon W
Z
Asy mp. Sig. (2-tailed)
Exact Sig. [2*(1-tailed
Sig.)]
Mobilizat ion
Started in
days
Clinical union
in weeks
Radio.  Union
in weeks
Not corrected f or ties.a. 
Grouping Variable:  Groupb. 
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CONCLUSION 
 
Even though increased popularity of surgical methods most of the clavicle 
fractures managed by conservative methods till now. Nonsurgical methods are 
nowadays used in elderly patients with less physiological demand. But increasing 
evidence of good functional outcome of surgical methods favors fixation for young 
individuals and elderly patients with physiological demand.  Good anatomical 
reduction for comminuted fractures and no need for implant exit are merits of plating. 
But surgical scar and chances of infection are more in plating. Intramedullary fixation, 
minimally invasive and early mobilization are the merits of elastic nailing. But need 
for implant exit and inadequate fixation for comminuted fractures are demerits of 
nailing.  
 
In conclusion titanium elastic nail size of 2 – 2.5mm diameter is 
recommended for displaced midshaft clavicle fractures. When compared to 
plating nailing has excellent functional outcome and minimal complications. 
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CASE ILLUSTRATION 
Case I (ORIF with Plating) 
                         Day – 1      Immediate Post Op 
                 
                 After 12 Weeks      Clinical Photo-1 
                        
      Clinical Photo-2   
 
84 
 
Case – II (CRIF with Nailing) 
                        Day – 1                   C-ARM Picture - 1 
          
 
C-ARM Picture – 2       C-ARM Picture – 3 
 
         
Immediate Post Op 
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10 Weeks Post Op 
 
         
           Clinical Photo-1                                            Clinical Photo-2 
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Complications 
Infection (Plating) 
 
 
        Skin irritation (Nailing) 
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MASTER CHART 
 
S.
No 
Age Sex Side Mode 
of 
injury 
Associated 
injury 
Group 
 
Time  of     
plating/ 
nailing 
(days) 
Reduction  
during 
surgery 
Nail 
size 
(mm
) 
Mobiliz- 
-ation 
Started 
in days 
Clinical 
union 
in 
weeks 
Radio. 
Union 
in 
weeks 
Complication Maximum 
adjusted 
score 
(0-No 
difficulty 
100-
extreme 
difficulty) 
1 17 M L RTA Isolated  1 <3 ORIF  14  10 12 - 0 
2 17  M L RTA Isolated 1 <3 ORIF  14 10 12 Infection 20 
3 17 M R RTA Isolated 1 <3 ORIF  14 10 12 - 0 
4 19 M L RTA Isolated 1 3-5 ORIF with 
LCP 
 14 8 10 - 0 
5 38 M L Assaul
t 
Isolated 1 >5 ORIF  21 11 14 Infection 
&Shoulder 
stiffness  
50 
6 18 M L RTA Isolated 1    <3  ORIF  14 10 12 - 0 
7 18 F R RTA Isolated 1 3-5 ORIF  14 8 10 - 0 
8 38 F L Fall #Ribs 1 3-5 ORIF  21 12 16 Delayed 
union&Should
er stiffness 
50 
9 45 M R Fall Isolated 1 3-5 ORIF with 
LCP 
 14 8 10 - 0 
10 19 M R RTA Isolated 1 3-5 ORIF  14 9 11 - 0 
11 35 M L RTA Head 
injury 
1 >5 ORIF  21 12 16 Delayed 
union&Should
er stiffness 
40 
12 32 M L RTA Isolated 1 3-5 ORIF with 
LCP 
 14 8 10 - 0 
13 25 M R RTA Isolated 1 3-5 ORIF with 
LCP 
 14 8 10 - 0 
14 55 F L Fall Isolated 1 >5 ORIF  14 8 10 - 0 
15 39 M L RTA Isolated 1 3-5 ORIF  21 12 16 Delayed union 40 
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S.
No 
Age Sex Side Mode 
of 
injury 
Associated 
injury 
Group 
 
Time  of     
plating/ 
nailing 
(days) 
Reduction  
during 
surgery 
Nail 
size 
(mm
) 
Mobiliz- 
-ation 
Started 
in days 
Clinical 
union 
in 
weeks 
Radio. 
Union 
in 
weeks 
Complication Maximum 
adjusted 
score 
(0-No 
difficulty 
100-
extreme 
difficulty) 
16 29 M L RTA Isolated 2 3-5 ORIF 2.5 3 6 8 - 0 
17 24 M L RTA Isolated 2 <3 CRIF 2.5 2 6 8 - 0 
18 50 F R Fall #Ribs 2 3-5 CRIF 2 3 6 8 - 0 
19 22 M L RTA #Ribs 2 3-5 CRIF 2.5 3 6 9 - 0 
20 34 F L Assual
t 
Isolated 2 <3 CRIF 2 2 7 9 Nail migration 10 
21 45 M L RTA #Scapula 2 3-5 CRIF 2.5 3 8 10 - 0 
22 35 F L Fall #Humerus 2 >5 ORIF 2.5 21 12 16 Delayed union 20 
23 32 M L RTA #Tibia 2 >5 ORIF 2.5 5 8 10 - 0 
24 42 M R Fall Isolated 2 3-5 CRIF 2.5 2 6 8 - 0 
25 24 M L RTA Head 
injury 
2 3-5 ORIF 2.5 3 8 10 - 0 
26 39 F L Fall Isolated 2 3-5 ORIF 2 4 8 10 Skin irritation 10 
27 24 M R RTA Isolated 2 <3 CRIF 2.5 2 6 8 - 0 
28 45 M L Fall Isolated 2 3-5 CRIF 2.5 4 7 9 - 0 
29 33 F L RTA #Humerus 2 3-5 ORIF 2.5 21 9 11 Skin irritation       10 
30 20 M R RTA Isolated 2 <3 CRIF 2.5 5 6 8 - 0 
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